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£5= (54) Title: METHOD OF SCREENING INSULIN CONTENT ENHANCER 
§1 (54)&fE<B«*fr: >T >X'J >^S»*D«X^ 

= (57) Abstract: It is intended to disclose a tool of screening an insulin production promoter and/or an insulin content enhancer which 
^ comprises a G protein -coupled receptor showing an activity of promoting insulin production when activated or cells expressing this 
^ polypeptide. It is also intended to disclose a method of screening an insulin production promoter and/or an insulin content enhancer 

which comprises the step of contacting the above-described cells or cell membrane thereof with a test substance and the step of 
ff) analyzing whether or not the above- described polypeptide is activated thereby. The screening tool and the screening method are 

useful in screening a substance which enhances the insulin content and, therefore, is usable in preventing and/or treating diabetes. It 

is further intended to disclose a novel insulin content enhancer which contains as the active ingredient a substance obtained by the 

screening as described above. 
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ten&&mfe%m^r m$n<Dm*&fttei\ muumwmz <t y zft^caa > h 

P— frMti&PHD c AM P;lJ£^±# L&l^C <!: £5tiSf£ C 1 7b<» * Ll> 0 
TtilSOc AMP?Ii|^^r-> h (Amershamtt^O £ffll^T, EJgWI:: c AM P^Jt 

<5>^K£x<7 'J-->y-T-§)ii^l-lis 0iJx.lis JiLT^^IIilCcfcyillife-rSCi: 

fcf^s 1 mmo l/L-I BMX (3-isobutyl— 1 — m e t h y I x 
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a n t h i n e) /DM E M 4 0 0/* L£JD*., 5%CO a ^ST, 3 7°CT? 1 
Oftf&jtslrz.^— hf -So ^1-. 1 mmo I / L - I BMX/DMEM1 00 

u i -eftHRLtzummn (mtu** it&®. ^^k, xi*^***) ^anu 

(cAMP enzyme immunoassay system; Amersham pharmacia biotechfct) ] &f&l^ 

c AMP LTl5¥i^iai J^^SWO^Stt^^f Fifl& 

)im# , )'<7^ K£ = — K-r^ite^t, c AMP;1^l-fic#L-CiE 
^Stfflifji^ ft -Sitter [#J^.li\ /^>7i7- tf£>iI{zVF<Z>-t3SK c AMPjfc 
(CRE) £*i A L fritted ; P CRE-Luc^9- 
(CLONTECHtt) ] timXLtzmfoZ. iiteiF^A LfcffL 1 8 ~ 2 0 R#F<Hig^ 
U J§ife-e#i?Lfc|!tMR^^X. 5%CO z #fiT, 3 7°C-e5~6B*fyK 

2) GTPrSlS^lx^U--^a 

GTPrSHg^J (Lazareno, S . RtfBi rdsal I, N. J. M. , Br. J. 
Pharmacol., 109, 1120-1127. 1993) £fi|fflLT, 'J >jl*Ei£iI£"]&tf/ 
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sizit. mm*. &LT<D^miz&v$m-rhzttf-T*&&<, -?ut>%. *$>j- 

=.ls?V— ;Uffl?K'J^^ K£f§S£l*fc*ffll&lg^ 20mmo l/L-HEP 
ES (pH 7. 4), 10 Ommo 1/L-NaC I, 1 Omm o I / L — M 
g CI 2 , a^5 0mmo I / L - G D P B&mfctpV. 3 5 S "C«ai**lfcG T 
PrS (400 P mol/D <t;ft£-f&o KttMMTtfiatttlt^ttTi: 

gt p r s*6£Sfe*5Wffl-rs##^©GT p r suffix $ *)-->7Ji&-<* 
it, as ST*mm$titzGT P r s«Tl=fci*r, X<7 *J--is<fv—)ismMfe 

ommmtumwimt zm* Rifm^m^mtm^ l^g t p r s 
3 ) 'j 73 > Kts^a** u -- >^tj^ 

Zf^^t, Mx.lt. TtuIEc AMPMX-7 'J— ->-7*73}£&tf/XI*GT P r 
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ISSUES *»«Hc* jumtf 1 )*?? Ka>y K£3HR-T5 

ij - - > ^7^54 tZ if iz J: y Sgg-T i)Zct7b<-e^^ D 

4) oxu >^p^e— ^-sttMx^ ')--^<fysm 

xy ^^p^e— si±<o3E<b*»«f (-rfcfrtu tactic* 

*yjw*wiwi* % -< >xy v^p^E-^-wTSSicL/TK-^-it^ 

-;UfflfiflSlwSAL fcfc, 1 8~2 0B*|H]J&*U fcJfeTfftiRLfcKIMfeltSin 
lHI!a»»jft'e?6P»Lfc«» *fl>l^7K— 5Stt (0<J*.li, ;uS>7x5— -tfJStt> 

tzwmwz* x^y-^>^^-;uffl7Ky^^K$5sti^-r-i>M, 
o^'j i/**«3i«auf/xi4-r>xy >&mmmmt lx*<? y-^>?-r 

§:t^t't5. =3 > I- P— JUftfflflSi: LT> X? y —->•?*;/— ;uffl$fflB& 

(D^t>y x£ 1;— =>y^-;uffl?Ky^^ K*8SLTl*ftl*IMH*JI!l* 
TEM*©lftffc£fT£l\ IMBKlMMtfccfcy CHe.(DP> hP— l)Am!\Z+ 4 
>X 'J >37 3 p^— ^ — UtK- £ 14*<± * L ft I* C t %W4r &Zt * L 
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4— f;U) X^;U ffOVl-h, 4- {5- [ (E) - (1, 3-vIf 

;u-5-jf*v-2-***v-rs**7ys?:/-4 — r 'J-r » *^u] -2- 

?'J;U) SJ&SK. (2Z) -2, 3-t*X (3, h + ^^l-JP) 7 

£ijn_ hUJU, 4- [ (E) -2- (3, 4-i?^ h^>?x=.JU) t*— ;U] 
tfMv>, &tf5- { [4- (3-y^;U-1, 2, 4-W;7'/- 
— r;U) 5?*} -1H-1, 2, 4- HJ TV*— JU- 3-75 

IWWfta>fflllBtMli=*J^T, (1) l )--^<fv-)\smmf&. xii^-(D« 
flit, Kt*4toJt££lfttt3-i±&X8. &^x^U-=.>^->Uffl7K'J^^K*< 
JSttfl:*ti*^5***5J , «r-r*xa % feSiM** (2) x^u-->^v-;uffl 

a>«»T=r=.;*. h#«T-e> «ft**si8, ai;ffiriB«Bifixi±-ta)«iiiait^a) 
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mute* ^ttoT, ^'\±umRmu^(omimm. mzix. mnm* mmm* 
^□(Dfc^cD;W$ifig!fe)ii. #j*i±\ smiah mmm. i/Pvm 

JSina)SB*Pffl. Mx.\£. ;¥;8&k iiSIL TOfcik 5fSJW, Xl*l»ftffl***"r 

m\* mm* tmm* &&<m* mmmL<itmmmmm* jummmteaz 
&* shhuoe*, xizmmiz&^Tmmit-?&zttf-*?£&o mtz* mmnm 

ft«i*s mnmftoift'&cD&z * m&* *s#*tm<z>#i&, xmimmzztm 
lx* m%ikiz-rz>zttfv%*z>o 

mm** »ns-£©«^ ^<n^m\t* mis* j&a (Meokgat) 

[;j3L\t, 1 SICO^^O. 1-1 OOmg, SftKliO. 1 ~ 5 Om gffe 
§„ 2M£P*S-5-£>i§^ a^iJ^ff^-eii. 1BICO#0. 0 1~5 0mg. it?* 

mmm 
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m&i-&&<D-ei*tel\ ftfc\ W(=K€»<p:t^lRy, £j*ntf>:5& ("Molecular 
Cloning-A Laboratory Mannual", Cold Spring Harbor Laboratory. NY, 1982 

S^^W002/44362-§-/^>-7U^ KOSIJS^I CliBScD^JllII-^'C, IB?IJ# 

^ALfc (JUT. ^5KpEF-BOS-NAt#t4) . 1B5U# 
# 2 U * £ *i 6 7 5 / HiB m b ft § tK 1 J * ^ K £ $ i± 3 #> |C % IB*IJ# 

^•a-eft^ttSTsyKEJiJj&^ftSTK'J^^ K*=i— Kt*±lDNA$i 

ALfcp E F-BOS v^"t^v- n^777^7^S K (fclT. 
SKpEF-BOS SSF-NAt*f§) £S8i£L*:o C*Ll± % gtfJ<ff<i> 
Tjf 'J ^ ^ K<D N Affile v<7>;ui/— <? x >x£tt*ju-f -5 C <t Tb^t? # ^H3EJ/<<7 

(Nature, 284, 26-32, 1980) „ m&B=HB4&NiLt L"C*P btl-5M<0'>^ 
(c i s) xu/>hli, 7 0x^7 ^ hro-f >X 'J 5 ' &MM 

J$C:t£ailc#i£L-Cl^ (Diabetes, 44, 1002-1004, 1995) . :iftb0>a£ 

it6*U*f»« (*Hiit-li, -3 4 2^b + 3 7<D^ffflLfc„ ftfc\ ft 
Proc. Natl. Acad. Sci. U.S.A., 95, 11572-11577, 1998IC^$*L 
/dB£±<D$£f^#S,££a-f) $s thVMDNA (Cat. No. 6550-1; 
Clontechfct) £fSl^T5' tll-H i ndllllMK 3' ffiijlc N c o I 1M h# 
I' LTtH'J > 7— tfSfftKJfc (PCR) icfcyHMBU ^5h'p 
CR2. 1-Topo (Cat. No. K455001, TA<7 □— r>^yXfA; 
Invitrogentt) □— — >-^Lfcc 
*ft»ftPCRpittiB^W*?fe©iiyT?fc*. DNAtH'J^^— tf (Ampli 
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Taq DNA/tf'J ^ 7— £ : App I i ed B i osystemstt) 1 0 )l^tz 9 

9 4 °CT? 3 0 &|H , 2 $iO N A L» 5 5 tTf 3 O IWHI , ^7 -< T— £ 

«ttLfc1*«DNAt7--'J^^ 7 2°Ct1^Pi1> DNA 

[ I n s 1 7 (h) I n s 1 9 (h) ] 0)&SIB?lJ *E5"j#-9 5 6 (C^ 

To 

3 WiUMIH i ndlll 

it(Wffr4WytUL, ;Uv?x^— tfiH5^£#fr:^X5 K (Cat. No. 306- 
04831. ;uS/7x9— tz^S — PGV-B2; *#-f >4r) <Oili/7i 5— tfiUzVf- 
<7)TOp K>©N c o I h£-€-<D5' ±SElC<ftfi"*"*H i n d 1 1 1 "t*" — T ht 

v-r^-^rv^ — S ^ — (dideoxy terminator) J: y D N A*>— 
^7i>t- (ABI377 DNA Sequencer; Applied Biosystemsft) teffll^Tfefe Ltz e 

— L u c 3 8 O (UTF, ^7X5 K I n s P r o <t?ft"3"-5>) ^rtifg Lfco 

3 : §Bgy g# 2 g g s n g» z § ^ ft a a* 'J K<pas»eaE 

lc£&^>xui^p^-£-U7K-3->St£<P^b 

i?*-(D 1 -Dl*. c AM P :ii<fl btlT l^S (HPB4*MW0(>2/44362-*/< 

9 6^^U- hl^s 7^XiW«N I T 1 ttBS (4 x 1 0 4 «BBa/«>X 
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; ATCC : CRL-2055) 1 0 %*FB&!fcJfitfi (FCS) £t^F-i 2i£ 

«4>t-l!it«iU:t. h7>A7ifv3>itI (FuGENE6; Boeringer 
Mannheim^) lt!HW:^7X5 Kp E F-BOS SSF-NA 

(1 O n g) t»J2T?MLfc^7X5 KlnsPro(1n g ) t fcjftfiHF 
mAUzo fcfc* n> hP-;Ut LT. ^7^5KpEF-BOS (a>hn- 
)\,m<D&'<9 ) t^7^5 K I n s P r o <b ^itfe^SA L iSf5^#A 

0 .jjrg^^) -e^IL, Wv7i7- tfj£1££> TfTl5(D;Il|^^ h (tf 
•v*v->^*^^ H : SCJ^-f (ML3000 microtiter plate 

luminometer; Dynatech Laborator iesfct) ^ffll^TS'lS! Lfco 

&x (?^i±i$ii, n = 4) jncfvt. m 1 ic^-r^di^. 

SKpEF-BOS SSF-NAj#ALt*lt ^XSKpEF-B 
fgStifc. X*i-^>h©t--r*M=**Ll** P = 0. 00 18tftofc o 

#x.e,Htr 0 c:t-i^ rr=j'zixhj <ti±s lE^-s^-e^tLSTsy Hie 
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^xs) E B N A - 1 IIS^^A Lfc 2 9 3 - E B N A« 

(Invitrogentt) £^JSL7c 0 
a ^_y^z,- h Lfr9 6?I^L/-hl:293-EBNA« (1 x 1 0 4 Sjffl 

Bg/^xju) £««U 1 0%«!Sil (fcs) **fc$Ob'<va*flH'- 

SOUftife (DM EM) cpT— BfcJgftLfc&s h7>X^x^7i>a >B*X 
(L I POFECTAM I NE 2000; GIBCO BRLtt) WIB$fflB&I=^X 5 KpEF 

-BOS-NAXtt^7X5 KpEF-BOS (3>hD-^ffl©ffi^i-) 
O. 01ngtpCRE-Luc^5- (CLONTECHfcfc) 5ngt 
Lfco itfe^ALfc^. HI- 1 8~2 O&ffltgSU t§ife-e#|RLfci^MS 
£*nx.s 5»/oC0 2 #ST, 3 7 5 - eWIB'f >*a^<- h Lfc. **** 

iHSE^fi (ML3000 microtiter plate luminometer ; Dynatech Laborator iestt) 

KpEF-BOS^ALt=«Blfel-fcl+€>|i^^SlC<fcSU7H- 
*-S14fi|a>±il(::*tL. Mffliiiay, ?7X5 KpEF-BOS-N 

*«B*" & - t ^ ttli\ ffi$i]§# 2fi$^7 5y IftEJiJA* t> ft 3 ?H 'J * 

KSJSttfc $ "Br * Wm SlbM t L TiitR-T 5Ct^T?#«. 
1S5IJ#-^ 2 T?» * tt * T 5 / *^ & ft ^ K *»» * *fc»Ml*ffl 

iz & o T KRttl K <0 r£14 * sM S 6 - £ * * » 

a * *t« t s y MiBjii ^ ?> ft * u ^ ^ k £ sitib-t a ibn? ^ ■<? $> s 

ttBIc t mm? & Z. <t % -5 o 
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fr&MtfU'W K*tW* 5 hMn.ProtlXUW .j-H*** 

7^I«*NIT1 (4X10*» l=. h7>^^va^I 
(LIPOFECTAMINE 2000; GIBCO BRL*±Xl±FuGENE6; Boeringer Mannheim*!) 
LXT. ttKZlHWlfc^snn.Pro (1-1 Ong) ^AU, 
96^U-H:Mlfc. ttttstLTI*. 1 0%*IMWi» (FC8) 
^iUK V 3»-r-^U«« (DM EM) XI*F-1 2***ffl^fc. 
18~2 0*IHtt«U ***#*LfcWMM***- 5%co ^ 3 

h : (ML300 ° microtiter 

plate luminceter; Dynatech Laborator ies*±) *«l^««Lte. KMMt* 
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_ 4 _^; U ) x^;u ^^<>»/x— h (LT-1 Z 0059519 ; LaboTestft. WT, 

{5 _[ ( E ) - (1 , 3 -vX^;U-5-3t-^rV-2-5 1 ^=5rV-l' 5^ X /'J^> 
_ 4 _^.j7.- > ) > f ;H- 2 -7U^) $JHSm (AN-465/1 4458032 ; SPECS*!, 
JUT. ft^%Bfc«!-r-?>) . (2Z) -2, 3-tfX (3, 4-^^i/7i 
=.;U) 7^ijP-h'J;u (J. Org. Chem.. 48, 4222-4232, 1983. i*TF, Ikfctt 
c****) . 4- [ (E) -2- (3. 4-vy h+v7xz;b) e-;u] t? 
Ui?> (BAS 1550277 ; ASINEXtt, liTF. fc£«8D % St/ 5- { [4 

- (3-^^;u-i. 2. 4-**-y-s?7!/— n>-5--r;u) 

_ ., |__| -j 2 4 _ ^ ;u-3-T5 > (H-066028 ; SCIEXCHtt. J£IT> 

-It^Et^-ri)) £ BUTT* fe*b*1&A~EI*, -t^^Hs 1 
0 m o I /Lt\ 3?5X S Kp E F-BOS^^ALfc»l~fclt'i>U7H— ^ 
-;Sl£fi&0>±f^;ft L . ^^5KpEF-BOS-NA Lfc«T% <b 

^ L/ ^-^_Sttffi<D±»*5SK-r * =. i: B&IM 2 t«5W7 5 -/ 

— H4, 35— h$Ht=9 63^^b— J§*l*, DMEM£ 

mmfT^fco (wtt±«u&«** n = e) ^ei 2^^121 3 ic^ 0 ibs^ 

A (30/lmol/L) Xli<b^r4SjBA>e><b^1*lE (l^ftlt10|imol/ 

L) *a38l<DU7K-$— ;5t£lfcf*> L^*t*a > h Orfcfr^s <b£*M 
fco H2&t/H3izr<-riE^- r* *j i±. a>hP-^B fcSttA 
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8D9v h (41M; a^^i) I*, -Hate**** ^- X2g/k 
«*«Pft*Lfc. ftfc\ *;U=!-***B»IW=. MA100mg/kg 

n* *tf 1 2o»wniia«(=M«i«Diu, «flia^*+-f >^ u 

ifa««a>*£i::i*. 33mo l/LjML*ttfc*«* («: o. 

33mol/LlI»=1 : 1 0) LfcUL (3 00 OX g . 1 Oft 

aaooooxg, 10m 4°o Lfc±a**»^fc. 

36ICI*, ^-xcfxh93- (Wakott) fcJBi^fc. 
r*j [*, M*AJBi^»i»i=**t-*«*^ p<°- 05 cx*i-x>h 

Otfcg) "Cfc-S^t 

tz. ^a-^ftffi^3 0ftMga«l=a3^-C, fc*»A100mg/kg«4 
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*|- G K (Goto-Kaki zaki) 5 * h (^^J^«2g 

^ 3 -x«aWt©i*« (»tt=mg/dD ae*m*. lee* 
& «u -r « - 1 © t? * * -r > t. > j > * 1 J - =■ > * * * c * * 

EM* ^ 'J — x^r* t~ 
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IS * 



1 (D mm^z^m^MTzymmm^tmmm^^'om^ti^rzy 

2 E»«2T?**H57S/»i!MXI«SW»4^*7S;BI!« 



6 
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i o. » J R*i-4©u^^-*i=B«©*u^^» J **tt fc "*'** K * ,as 
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1/3 
F 1 G. 1 




p EF — BOS 



p EF — BOS 
S S F-NA 



FIG. 2 
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2/3 
FIG. 3 
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FIG. 4 



A, Omg/kg 

A, lOOmg/kg, ip 
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FIG. 5 



A, Omg/kg 

A, lOOmg/kg, ip 
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F 1 G. 6 




A, Omg/kg 

A, lOOmg/kg, po 
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SEQUENCE LISTING 

<110> Yamanouchi Pharmaceutical Co., Ltd. 

<120> Screening method of agents for increasing insulin content 



<130> Y0352PCT-698 

<150> JP 2002-265622 
<151> 2002-09-11 

<150> JP 2003-056813 
<151> 2003-03-04 

<160> 7 

<210> 1 

<211> 1008 

<212> DNA 

<213> Homo sapiens 

<220> 

<223> Inventor: Ohishi. 



Takahide; Koizumi, Tomonobu 



<220> 

<221> CDS 

<222> (1). . 0008) 



<400> 1 
atg gaa tea 
Met Glu Ser 
1 

etc ate att 
Leu lie lie 



ate cac aag 
Me His Lys 

35 

gtg get gac 
Val Ala Asp 
50 



tct ttc tea ttt gga gtg 
Ser Phe Ser Phe Gly Val 
5 

get act aac aca 
Ala Thr Asn Thr 
20 

aat gat ggt gtc 
Asn Asp Gly Val 



acc ttg att ggt 
Thr Leu I le Gly 

55 



eta gtg 
Leu Val 
25 

agt etc 
Ser Leu 
40 

gtg gee 
Val Ala 



ate ctt 
I le Leu 
10 

get gtg 
Ala Val 



get gtc 
Ala Val 



ctg gee tec 
Leu Ala Ser 
15 



48 



get gtg 
Ala Val 



tgc ttc 
Cys Phe 



ate tct 
I le Ser 



acc ttg 
Thr Leu 
45 

ggc eta 
Gly Leu 
60 



ctg ctg ttg 96 
Leu Leu Leu 
30 

aat ctg get 144 
Asn Leu Ala 



etc aca gac 192 
Leu Thr Asp 



cag etc tec age cct tct egg ccc aca cag aag acc ctg tgc age ctg 240 
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SEQUENCE LISTING 

<110> Yamanouchi Pharmaceutical Co., Ltd. 

<120> Screening method of agents for increasing insulin content 
<130> Y0352PCT-698 

<150> JP 2002-265622 
<151> 2002-09-11 

<150> JP 2003-056813 
<151> 2003-03-04 

<160> 7 

<210> 1 

<211> 1008 

<212> DNA 

<213> Homo sapiens 

<220> 

<223> Inventor: Ohishi, Takahide; Koizumi. Tomonobu 
<220> 

<221> CDS 
<222> (1). . 0008) 

<400> 1 . 
atg gaa tea tct ttc tea ttt gga gtg ate ctt get gtc ctg gec tec 
Met Glu Ser Ser Phe Ser Phe Gly Val lie Leu Ala Val Leu Ala Ser 
15 10 15 

etc ate att get act aac aca eta gtg get gtg get gtg ctg ctg ttg 
Leu lie lie Ala Thr Asn Thr Leu Val Ala Val Ala Val Leu Leu Leu 
20 25 30 

ate cac aag aat gat ggt gtc agt etc tgc ttc acc ttg aat ctg get 144 
Me His Lys Asn Asp Gly Val Ser Leu Cys Phe Thr Leu Asn Leu Ala 
35 40 45 



gtg get gac acc ttg att ggt gtg gee ate tct ggc eta etc aca gac 
Val Ala Asp Thr Leu lie Gly Val Ala lie Ser Gly Leu Leu Thr Asp 
50 55 60 

cag etc tec age cct tct egg ccc aca cag aag acc ctg tgc age ctg 



48 



96 



192 



240 
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2/8 

Gin Leu Ser Ser Pro Ser Arg Pro Thr Gin Lys Thr Leu Cys Ser Leu 

65 70 75 80 

egg atg gca ttt gtc act tec tec gca get gec tct gtc etc acg gtc 288 
Arg Met Ala Phe Val Thr Ser Ser Ala Ala Ala Ser Val Leu Thr Val 
85 90 95 

atg ctg ate acc ttt gac agg tac ctt gec ate aag cag ccc ttc cgc 336 
Met Leu lie Thr Phe Asp Arg Tyr Leu Ala lie Lys Gin Pro Phe Arg 
100 105 HO 

tac ttg aag ate atg agt ggg ttc gtg gec ggg gec tgc att gee ggg 
Tyr Leu Lys lie Met Ser Gly Phe Val Ala Gly Ala Cys Me Ala Gly 
115 120 125 

ctg tgg tta gtg tct tac etc att ggc ttc etc cca etc gga ate ccc 
Leu Trp Leu Val Ser Tyr Leu lie Gly Phe Leu Pro Leu Gly lie Pro 
130 135 140 

atg ttc cag cag act gec tac aaa ggg cag tgc age ttc ttt get gta 
Met Phe Gin Gin Thr Ala Tyr Lys Gly Gin Cys Ser Phe Phe Ala Val 
145 150 155 160 

ttt cac cct cac ttc gtg ctg acc etc tec tgc gtt ggc ttc ttc cca 528 
Phe His Pro His Phe Val Leu Thr Leu Ser Cys Val Gly Phe Phe Pro 
165 170 175 



gee atg etc etc ttt gtc ttc ttc tac tgc gac atg etc aag. att gee 
Ala Met Leu Leu Phe V'-J Phe Phe Tyr Cys Asp Met Leu Lys lie Ala 
180 185 190 

tec atg cac age cag cag att cga aag atg gaa cat gca gga gee atg 
Ser Met His Ser Gin Gin I le Arg Lys Met Glu His Ala Gly Ala Met 
195 200 205 

get gga ggt tat cga tec cca egg act ccc age gac ttc aaa get etc 
Ala Gly Gly Tyr Arg Ser Pro Arg Thr Pro Ser Asp Phe Lys Ala Leu 
210 215 220 

cgt act gtg tct gtt etc att ggg age ttt get eta tec tgg acc ccc 
Arg Thr Val Ser Val Leu Me Gly Ser Phe Ala Leu Ser Trp Thr Pro 
225 230 235 240 

ttc ctt ate act ggc att gtg cag gtg gec tgc cag gag tgt cac etc 
Phe Leu lie Thr Gly lie Val Gin Val Ala Cys Gin Glu Cys His Leu 
245 250 255 



384 



432 



480 



576 



624 



672 



720 



768 
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tac eta rte ctg gaa egg tac ctg tgg ctg etc ggc gtg ggc aac tec 816 
llr uS fa! Leu Glu Arg Tyr Leu Trp Leu Leu Gly Val Gly Asn Ser 
260 265 270 

ctg etc aac cca etc ate tat gee tat tgg cag aag gag gtg cga ctg 864 
Leu Leu Asn Pre Leu Me Tyr Ala Tyr Trp Gin Lys Glu Val Arg Leu 
275 280 285 

cag etc tac cac atg gec eta gga gtg aag aag gtg etc acc tea ttc 912 
6ln Leu Tyr His Met Ala Leu Gly Val Lys Lys Val Leu Thr Ser Phe 



290 



295 300 



<210> 2 

<211> 335 

<212> PRT 

<213> Homo sapiens 



960 



etc etc ttt etc teg gec agg aat tgt ggc cca gag agg ccc agg gaa 
Leu Leu Phe Leu Ser Ala Arg Asn Cys Gly Pro Glu Arg Pro Arg Glu 
305 310 315 320 

art tec tgt cac ate gtc act ate tec age tea gag ttt gat ggc taa 1008 
Ifr Ser Cys His lie Val Thr lie Ser Ser Ser Glu Phe Asp Gly 
325 330 



Met°Glu 2 Ser Ser Phe Ser Phe Gly Val lie Leu Ala Val Leu Ala Ser 

1 5 10 , 

Leu He lie Ala Thr Asn Thr Leu Val Ala Val Ala Val Leu Leu Leu 

20 25 ™ 

He His Lys Asn Asp Gly Val Ser Leu Cys Phe Thr Leu Asn Leu Ala 



35 40 45 

Val Ala Asp Thr Leu lie Gly Val Ala lie Ser Gly Leu Leu Thr Asp 

rf; 60 



50 bb 
Gin Leu Ser Ser Pro Ser Arg Pro Thr Gin Lys Thr Leu Cys Ser Leu 

75 «u 

Ma Ala Ser Val Leu Thr 

85 90 95 



70 75 80 

Arg Met Ala Phe Val Thr Ser Ser Ala Ala Ala Ser Val Leu Thr Val 



Met Leu lie Thr Phe Asp Arg Tyr Leu Ala lie Lys Gin Pro Phe Arg 

100 " 105 no 

Tyr Leu Lys lie Met Ser Gly Phe Val Ala Gly Ala Cys lie Ala Gly 

115 12 0 125 

Leu Trp Leu Val Ser Tyr Leu lie Gly Phe Leu Pro Leu Gly lie Pro 
130 135 140 
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Met Phe Gin Gin Thr Ala Tyr Lys Gly Gin Cys Ser Phe Phe Ala Val 
U5 150 155 160 

Phe His Pro His Phe Val Leu Thr Leu Ser Cys Val Gly Phe Phe Pro 

165 170 175 

Ala Met Leu Leu Phe Val Phe Phe Tyr Cys Asp Met Leu Lys lie Ala 

180 185 190 

Ser Met His Ser Gin Gin Me Arg Lys Met Glu His Ala Gly Ala Met 

195 2C0 205 

Ala Gly Gly Tyr Arg Ser Pro Arg Thr Pro Ser Asp Phe Lys Ala Leu 

210 215 220 

Arg Thr Val Ser Val Leu Me Gly Ser Phe Ala Leu Ser Trp Thr Pro 
225 230 235 240 

Phe Leu lie Thr Gly lie Val Gin Val Ala Cys Gin Glu Cys His Leu 

245 250 255 

Tyr Leu Val Leu Glu Arg Tyr Leu Trp Leu Leu Gly Val Gly Asn Ser 

260 265 270 

Leu Leu Asn Pro Leu He Tyr Ala Tyr Trp Gin Lys Glu Val Arg Leu 

275 233 285 

Gin Leu Tyr His Met Ala Leu Gly Val Lys Lys Val Leu Thr Ser Phe 

290 295 300 

Leu Leu Phe Leu Ser Ala Arg Asn Cys Gly Pro Glu Arg Pro Arg Glu 
305 310 315 320 

Ser Ser Cys His lie Val Thr He Ser Ser Ser Glu Phe Asp Gly 
325 330 335 



<210> 3 

<211> 1008 

<212> DNA 

<213> Rattus sp. 

<220> 

<221> CDS 

<222> (1)..(1008) 



atg gag tea tot ttc tea ttt gra gtg ate ctt get gtc ctg acc ate 48 
Met Glu Ser Ser Phe Ser Phe Cly Val lie Leu Ala Val Leu Thr lie 
15 10 15 



96 



ctt ate att get gtt aat gcg ctg gtg gtt gtg get atg ctg eta tea 
Leu lie lie Ala Val Asn Ala Lau Val Val Val Ala Met Leu Leu Ser 
20 25 30 

ate tac aag aat gat ggt gtt r .c ctt tgc ttc acc tta aat ctg gec 144 
He Tyr Lys Asn Asp Gly Val Giy Leu Cys Phe Thr Leu Asn Leu Ala 
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192 



240 



288 



35 40 45 

gtg get gat acc ttg att ggc gtg get att tct ggg eta gtt aca gac 
Val Ala Asp Thr Leu lie Gly Val Ala lie Ser Gly Leu Val Thr Asp 
50 55 60 

cae etc tec age tct get cag cac aca cag aag acc ttg tgt age ctt 
Gin Leu Ser Ser Ser Ala Gin His Thr Gin Lys Thr Leu Cys Ser Leu 
65 70 75 80 

egg atg gca ttc gtc act tct tct gca gec gee tct gtc etc acg gtc 
Arg Met Ala Phe Val Thr Ser Ser Ala Ala Ala Ser Val Leu Thr Val 
85 90 95 

atg ctg att gec ttt gac agg tac ctg gee att aag cag ccc etc cgt 336 
Met Leu lie Ala Phe Asp Arg Tyr Leu Ala Me Lys Gin Pro Leu Arg 
100 105 110 

tac ttc cag ate atg aat ggg ctt eta gec gga gga tgc att gca ggg 384 
Tyr Phe Gin lie Met Asn Gly Leu Val Ala Gly Gly Cys Me Ala Gly 
115 120 125 

ctg tgg ttg ata tct tec ctt ate ::;c ttc etc cca ctt gga gtc tec 432 
Leu Trp Leu I le Ser Tyr Leu Me y Phe Leu Pro Leu Gly Val Ser 
130 135 140 

ata ttc cag cag acc acc tac cat -g ccc tgc acc ttc ttt get gtg 480 
Me Phe Gin Gin Thr Thr Tyr «?ly Pro Cys Thr Phe Phe Ala Val 
145 150 155 160 

ttt cac cca agg ttt g:g ctg ace -c tee tgt get ggc ttc ttc cca 528 
Phe His Pro Arg Phe Val Leu Thr Leu Ser Cys Ala Gly Phe Phe Pro 
165 170 175 

get gtg etc etc ttt g^e ttc 1 : ae tgt gac atg etc aag att gec 576 
Ala Val Leu Leu Phe V I Phe Pi.o fyr Cys Asp Met Leu Lys Me Ala 

180 :35 I 90 

trt etc cac a-c cng ate c„g . .g atg gaa cat gca gga gec atg 624 
ler fal ST. ier CiS His Me Arg .ys Met G.u His Ala Gly Ala Met 
195 ^ 205 

gtt gga get tgc egg r,c cca c ? et gtc aat gac ttc aag get gtc 672 
fal G?y Ala C% t£ Fro Pro A: , o Val Asn Asp Phe Lys Ala Val 
210 215 220 
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egg act gta tct gtc ctt att ggg age ttc acc ctg tec tgg tct ecg 720 

Arg Thr Val Ser Val Leu lie Gly Ser Phe Thr Leu Ser Trp Ser Pro 

225 230 235 240 

ttt etc ate act age att gtg cag gtg gee tgc cac aaa tgc tgc etc 768 
Phe Leu lie Thr Ser lie Val Gin Val Ala Cys His Lys Cys Cys Leu 
245 250 255 

tac caa gtg ctg gaa a" tac etc tgg etc ctt gga gtt ggc aac tec 816 
Tyr Gin Val Leu Glu L,e Tyr Lsj Trp Leu Leu Gly Val Gly Asn Ser 
260 265 270 

ctg etc aac cca etc al. Lat fc.- : tat tgg cag agg gag gtt egg cag 
Leu Leu Asn Pro Leu IU Tyr Ala Tyr Trp Gin Arg Glu Val Arg Gin 
275 2.0 285 

cag etc tgc cac atg ctg I -;tg aag aag ttc ttt act tea ate 
Gin Leu Cys His Met Ala Leu Giy al Lys Lys Phe Phe Thr Ser lie 
290 295 300 

ttc etc ctt etc teg g.j agg r. ; ;gt ggt cca cag agg acc cga gaa 
Phe Leu Leu Leu Ser ,,!a Arg , ; Arg Gly Pro Gin Arg Thr Arg Glu 
305 C.3 315 320 

age tec tat cac ate jet c - tc cag ccg gag etc gat ggc tag 1008 
Ser Ser Tyr His lie W.l .hr Me Jer Gin Pro Glu Leu Asp Gly 

330 335 



6 IX. 



864 



912 



960 



<210> 4 

<211> 335 

<212> PRT 

<213> Rattus sp. 

<400> 4 

Met Glu Ser Ser Pne ;r Phe "v Val Me Leu Ala Val Leu Thr lie 

15 10 15 

Leu lie lie Ala Val v, Ala ;u Val Val Val Ala Met Leu Leu Ser 

20 25 30 

Me Tyr Lys Asn ',' Val '.!y -eu Cys Phe Thr Leu Asn Leu Ala 

35 ' 0 45 

Val Ala Asp Thr L 5U 'e Gly :l Ala I le Ser Gly Leu Val Thr Asp 

50 55 60 

Gin Leu Ser Ser Ss. -.Gin s Thr Gin Lys Thr Leu Cys Ser Leu 

65 - 75 80 

Arg Met Ala P'..s Val r Ser or ..la Ala Ala Ser Val Leu Thr Val 
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85 90 95 

Met Leu Me Ala Phe A . Arg Tyr Leu Ala Me Lys Gin Pro Leu Arg 

100 105 MO 

Tvr Phe Gin Me Met A 1 1 y L-u Val Ala Gly Gly Cys Me Ala Gly 

M5 I -J 125 

Leu Trp Leu I le Ser .eu ! i j Gly Phe Leu Pro Leu Gly Val Ser 

130 :35 140 

He Phe Gin Gin Thr 7 . Tyr H : s Gly Pro Cys Thr Phe Phe Ala Val 
145 155 160 

Phe His Pro Ar^ Phe v. Leu T.t Leu Ser Cys Ala Gly Phe Phe Pro 

r - no 175 

Ala Val Leu Leu Ph.; V- . 'he i . Tyr Cys Asp Met Leu Lys I le Ala 

180 185 190 

Ser- Val His Ser G!n I .Me ,..g Lys Met Glu His Ala Gly Ala Met 

195 • J 205 

Val Gly Ala Cys Arg ?ro » Pro Val Asn Asp Phe Lys Ala Val 

210 2:5 220 

Are Thr Val Sar V.-l L le ?!v Ser Phe Thr Leu Ser Trp Ser Pro 

225 235 240 

Phe Leu Me Thr Su-,- . /a I C n Val Ala Cys His Lys Cys Cys Leu 

2 : 250 255 

Tyr Gin Val I su 2! j Tyr J Trp Leu Leu Gly Val Gly Asn Ser 

2.;l 265 270 

Leu Leu Asn Fro L'- ; Tyr Trp Gin Arg Glu Val Arg Gin 

275 1 285 

Gin Leu Cys Lis t .eu • / Val Lys Lys Phe Phe Thr Ser Me 

290 ?5 300 

Phe Leu Leu Ltu • . .r.g 1 Arg Gly Pro Gin Arg Thr Arg Glu 

305 315 320 

Ser Ser Tyr "o \ 'z T'r.r 2 Scr Gin Pro Glu Leu Asp Gly 

c • 330 335 



<210> 5 

<211> 28 

<212> DNA 

<213> Art if 



<223> Descr t; • 'if a' Sequence: an artificially synthesized 

pr imer se. * 



<400> 5 
aaaagcttcc t j 



C 



28 
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<210> 6 

<211> 24 
<212> DNA 

<213> Artificial S>q 
<220> 

<223> Description 

pr imer seqi . . 

<400> 6 

aaccatggcc tcttctga 



<210> 7 

<211> 377 

<212> DNA 

<213> Homo sapiens 

<400> 7 

cctgcagcct ccagctctcc 
tcctggagac atttgccc 
taagactcta atgaccc^. 
cacagaccca gcaccaggg' 
cgaccccccc accccagp 
gggctctgag actataaa; 
gcatcagaag aggccat 



: ' u\ Sequence: an artificially synthesized 

24 



— *tg tggaaagtgg cccaggtgag ggctttgctc 60 

-;c agggacaggt ctggccaccg ggcccctggt 120 

gg aagaggtgct gacgaccaag gagatcttcc 180 

3g aaattgcagc ctcagccccc agccatctgc 240 

;c aggcggcagg ggttgacagg taggggagat 300 

■\2C ccagcagccc tcagccctcc aggacaggct 360 

377 
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